The association between a high calcium score at the level of the unstable coronary lesions and the different characteristic of culprit lesions which result in an acute coronary syndrome (ACS) has not been described yet. We aimed to study the correlation between the accumulation of calcium within the vessel wall of a coronary artery and the plaque burden of culprit lesions that develop an acute coronary event. Material and methods: A total of 45 patients with ACS (22 unstable angina, 23 nonST elevation myocardial infarction) underwent 64-slice CCTA. In all patients a complex CT analysis of the culprit plaques was performed and the calcium score for each coronary artery was computed. Results: We found a signifi cant correlation between a calcium score higher than 100 and the plaque volume (r = 0.85. p = 0.01). Selecting a cut-off value of 100 HU for regional calcium score at the level of the coronary artery, we found that those arteries with Ca score higher than 100 presented signifi cantly larger plaque volumes than the ones with calcium score below 100 (110.8 ml vs 82.4 ml, p <0.0001 for left anterior descending artery, 111.09 ml vs 82.5 ml, p = 0.0005 for circumfl ex artery, and 132.78 ml vs 76.23 ml for right coronary artery). Conclusion: Our data shows that in ACS, the severity of the culprit lesions correlates with regional accumulation of calcium within the vessel wall.
Introduction
Th e pathophysiologic substrate of an acute coronary syndrome is the atherosclerotic process developed within the coronary arteries, which includes development of atherosclerotic calcifi cation. Th e ability to detect and quantify coronary artery calcium using non-invasive imaging technique like: fl uoroscopy, electron beam, and computed tomographyhas increased in a certain extent the interest for developing appropriate applications in various clinical settings, especially in diagnosis, cardiovascular risk calculation, cardiac event prognostic survey or epidemiological studies.
Previous studies demonstrated that 64 slice Multidetector computed tomography (MDCT) has an excellent diagnostic accuracy for calculation of coronary artery calcium score, or evaluation of culprit lesion as compared with other imaging techniques such as conventional coronary angiography orintravascular ultrasound associated with virtual histology. However, all these features describe mainly the global coronary tree, while the association between a local calcium score at the level of the unstable coronary lesions and the diff erent characteristic of culprit lesions resulting in an acute coronary syndrome (ACS) has not been described yet. Th is would represent a measure of the individual plaque vulnerability rather than of the entire patient, thus providing additional information for risk stratifi cation according to plaque instability.
However, the incremental values of local calcium score or diff erent plaque characteristics defi ned by MDSCT such as plaque volume still needs to be investigated in patients with acute coronary syndrome.
We aimed to study the correlation between the accumulation of calcium within the vessel wall of a coronary artery and the plaque burden of culprit lesions that develop an acute coronary event.
Material and methods

Patients
From January 2011 to December 2012 we performed a contrast-enhanced 64-slice MDCT investigation in 45 patients with acute coronary syndrome. Th e patients were grouped in group A -22 unstable angina and group B 23 non-ST-segments elevation myocardial infarction. All patients underwent also quantitative coronary angiography followed by PCI in the following one or two days after MDCT. Th e patients inclusion criteria were the presence of chest pain and ST depression associated with elevation of troponin value or if they presented a new ischaemic discomfort with ECG changes suggestive of ischaemia. Th e exclusion criteria's for study population were: atrial fi brillation, unstable clinical status, contraindication for the administration of contrast agent, inadequate image quality.
64-slice MDCT investigation
Th e MDCT angiography was performed using a Somatom
Correspondence to: Theodora Benedek E-mail: hintea_teodora@yahoo.com Sensation multisclice 64, Siemens. Before examination in patients with heart rate greater than 70 b.p.m. 50 or 100 mg Metoprolol, per oral was given. As contrast agent was used iopromide 370 mg/ml, at a rate of 4.8 ml/sec. All the scans were retrospectively analyzed by an experienced radiologist and interventional cardiologist.
Th e coronary arteries tree was segmented according to 17-segments American Heart Association classifi cation, as well were assessed: left main, left anterior descending, left circumfl ex and right coronary artery, including 1.5mm side branches. Th en all the segments were evaluated for the presence of any atherosclerotic plaque, presence of signifi cant coronary stenosis and plaque characterization based on regional coronary calcium accumulation (quantifi ed based on Agatston score), plaque volume and markers of instability like presence of spotty calcifi cation,positive remodeling index, orburden with low density (below 30 HU) plaque.
Quantitative coronary angiography
Th e quantitative coronary angiography was performed next day after MDCT investigation, using Siemens Artis Zee Floor angiography system. Th e coronary arteries tree was analyzed in multiple projection. Any luminal stenosis >50% in any major coronary artery was classifi ed as significant coronary stenosis
Statistical analysis
Statistical analysis was performed using Graph InStat Pad softwares. Continuous values are expressed as the mean and standard deviation, and statistical signifi cance was determined using the Mann-Whitney test. Categorical variables are expressed as percentages and were compared using Fisher's exact test. Statistical signifi cance was considered for a p value <0.05, and all p values were 2-sided.
To determine the correlation of plaque volume and calcium score Pearson correlation coeffi cient was calculated.
Results
Th ere were no signifi cant diff erences in any demographic variables between the study groups (Table I) .
Culprit lesions were located mainly in the left anterior descending (LAD) (40.9% in UA group and 39.1% in group NSTEMI) and right coronary artery (RCA) (31.8% vs. 39.1%), without any major diff erences between groups.
Analyzing the culprit lesion's plaque volume and the regional calcium score (calcium score localized on left anterior descending, left circumfl ex, right coronary artery and total) we noted a relatively homogenous distribution between group A and group B (Table II) .
Further analysis showed that independent of culprit lesion localization, those located in the LAD, followed by those located in the left main, presented higher calcium score as compared to the other segments. Also we observed a higher calcium score accumulation on arteries at the level where we have identifi ed the culprit lesion (Table III, Figure 1) .
Selecting a cut-off value of 100 HU for regional calcium score at the level of the coronary artery, we found that those arteries with Ca score higher than 100 presented signifi cantly larger plaque volumes than the ones with calcium score below 100 (110.8 ml vs 82.4 ml, p <0.0001 for left anterior descending artery, 111.09 ml vs 82.5 ml, p = 0.0005 for circumfl ex artery, and 132.78 ml vs 76.23 ml for right coronary artery).
Discussion
Analyzing the distribution of culprit lesion in patients with Acute Coronary Syndromes, our data shows that the proximal part of left anterior descending (LAD) (40.9% in UA group and 39.1% in group NSTEMI) and the right coronary artery (31.8% vs. 39.1%) are most frequently involved. Similar results were described by Pavan KCh et al, who demonstrated that the ruptured plaque mainly occurs in the proximal portions of the left anterior descending and left circumfl ex coronary arteries (90% within the fi rst 33 mm) while in the right coronary arteries shows more uniformly distribution [1, 2] . Same researches noted that MDSCT overestimate the severity of coronary stenosis on LAD compared to the other coronary segments, but further analysis showed that discordance is prevalent only in the stable angina pectoris group [3] . Our data revealed that this limitation was not observed in the unstable angina and NSTEMI groups, because we observed a good fi ts between severity of culprit lesion defi ned by quantitative coronarography and MD-SCT [4, 7] .
Comparing the culprit lesion's plaque volume, the total and the regional calcium score on left anterior descending, circumfl ex artery,right coronary artery and the left main, we did not fi nd any statistical signifi cant diff erences between the unstable angina group and the NSTEMI group.
Previous reports showed that a high coronary calcium score as a benchmark of the atherosclerosis process potentially predicts the presence of signifi cant coronary arteries disease [5, 6] . In addition our fi nding revealed that the total calcium score was closely correlated with the one corresponding to the location of the culprit lesion (regional calcium score), suggesting that a signifi cant target lesion calcifi cation can simply be predicted by a high total calcium score [6, 9] . While recent studies have found a moderate correlation between coronary calcium score and the incidence of atherosclerotic disease on vessel-based analysis [7, 8] our results showed that the correlations particularly were observed on circumfl ex artery and right coronary artery [10] . Th e clinical importance of this information can be defi ned in establishing the invasive treatment strategy [11] .
We found a signifi cant correlation between a calcium score higher than 100 and the plaque volume (r = 0.85, p = 0.01). Selecting a cut-off value of 100 HU for regional calcium score at the level of the coronary artery, we found that those arteries with Ca score higher than 100 presented signifi cantly larger plaque volumes than the ones with calcium score below. As a conclusion we observed that the severity of the culprit lesions correlates with regional accumulation of calcium within the vessel wall.
Conclusion
In conclusion this study further indicates that in ACS, the severity of the culprit lesions correlates with regional accumulation of calcium within the vessel wall and suggest a possible relationship between the calcium score and the target lesion severity. In the same time we showed that an increased regional calcium score above 100 was also associated with the presence of a high volume vulnerable plaque. 
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